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Background: Medication adherence is an important predictor of optimal blood pressure 
control; hence, it significantly reduces the risk of cardiovascular disease (CVD) and associated 
deaths. However, studies on medication adherence and its associated factors are scarce. Thus, 
this study aimed to assess adherence to antihypertensive medications and identify associated 
factors at Debre Tabor General Hospital, northwest Ethiopia.
Methods: A hospital-based cross-sectional study was conducted. Simple random sampling 
technique was used to select 346 participants. A structured questionnaire adapted from the 
World Health Organization (WHO) STEPwise approach was used to collect data. Medication 
adherence was measured by the four-item Morisky–Green–Levine Scale, with a score ≥3 defined 
as “good adherence”. Data were entered using Epi Info version 7 and exported to SPSS ver-
sion 20 for analysis. Descriptive and summary statistics were used. Bivariate and multivariable 
analyses were also carried out.
Results: A total of 337 hypertensive patients participated in the study. Three-quarters (75.1%) 
of the participants were found to be adherent to their medication therapy. The multivariable 
logistic regression analysis showed that urban residence (adjusted odd ratio [AOR]=2.10, 95% 
confidence interval [CI]: 1.15, 3.85), taking less than two drugs per day (AOR=3.04, 95% CI: 
1.53, 6.06), and having knowledge about hypertension (HTN) and its treatment (AOR=8.86, 
95% CI: 4.67, 16.82) were positively and significantly associated with medication adherence, 
while age >60 years (AOR=0.33, 95% CI: 0.11, 0.98) was negatively and significantly associ-
ated with good medication adherence.
Conclusion: A significant proportion of hypertensive patients poorly adhere to antihyper-
tensive medications. Age, residence, pill burden, and knowledge about HTN and its treatment 
are important predictors of medication adherence. Attention should be given to increase the 
knowledge of patients about their disease and its treatment, and due emphasis should also be 
given to older and rural patients.
Keywords: hypertension, adherence, Morisky–Green–Levine Scale
Introduction
Hypertension (HTN), known as high blood pressure (BP), is one of the major but 
modifiable risk factors of cardiovascular disease (CVD)-related morbidities and mor-
talities.1,2 It is a global public health issue affecting nearly one billion people2–4 and is 
estimated to increase to 1.56 billion adults by the year 2025, with two-thirds in devel-
oping countries.4,5 The age-adjusted prevalence of HTN is the highest in the African 
region, with 30% of adults aged 18 years and older were affected.6 Currently, HTN is 
the second most important preventable risk factor of premature deaths contributing to 
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13% of global deaths.7 Of the 17 million deaths due to CVD 
worldwide, complication of HTN accounts for 9.4 million 
every year. It is also responsible for at least 45% of deaths 
due to heart disease and 51% of deaths due to stroke.8 In 
Ethiopia, 3.5% of all deaths are due to HTN, making it the 
seventh leading cause of death in the country.9
Antihypertensive medication is one of the measures to 
manage HTN to an optimal BP control level.10 Medication 
adherence, which significantly reduces the risk of CVD and 
associated deaths,4,5 is a very important predictor of optimal 
BP control.11–13 BP control among hypertensive patients is 
poor in Sub-Saharan Africa,14–16 and evidence suggests that 
medication nonadherence is a potential modifiable risk factor 
for poor BP control.17,18
Although a number of studies have shown the prevalence 
of, and factors associated with, HTN in Ethiopia,19–22 there 
is limited information about the level of medication adher-
ence and its associated factors in the study area. Therefore, 
the aim of this study was to assess antihypertensive medica-
tion adherence and associated factors among hypertensive 
patients attending the Debre Tabor General Hospital, north-
west Ethiopia.
Methods
Study design and setting
A hospital-based cross-sectional study was conducted from 
March to May 2015 at Debre Tabor General Hospital, north-
west Ethiopia. The hospital is located in Debre Tabor town, 
the South Gondar Zone of the Amhara National Regional 
State, 667 km from Addis Ababa. It is the only general 
hospital providing both curative and preventive health care 
services to ~2.3 million people in the zone and nearby dis-
tricts. It has a capacity of 91 beds for inpatient services in 
five disciplines and 12 outpatient departments (OPDs). The 
hospital has specialty chronic illness clinics where patients 
with specific chronic diseases are referred for follow-up. In 
this clinic, physicians give services to ~10–40 hypertensive 
patients a day during working hours.
All hypertensive patients aged 18 years and older who 
were on antihypertensive treatment for at least 3 months 
before the study period and were on follow-up from March 
to May 2015 were included in the study.
Sample size and sampling procedure
The sample size was determined by using the single popu-
lation proportion formula, assuming a 95% confidence 
interval (CI), a prevalence of 69.2% for good adherence,23 a 
5% margin of error, and a 5% nonresponse rate. The simple 
random sampling technique was used to select 346 study 
participants after obtaining patient list from Chronic Illness 
Clinic Registration Book.
Data collection tools and procedures
A pretested structured questionnaire adopted from the 
World Health Organization (WHO) STEPwise approach 
to surveillance of non-communicable diseases, including 
sociodemographic characteristics, medication-related factors, 
behavioral and life style factors, comorbidities,24 and the 
Morisky–Green–Levine Scale,25–27 was used to collect data.
The questionnaire was first prepared in English and then 
translated into the local language (Amharic). Four profession-
als trained for 2 days collected the data using the interviewer-
administered questionnaire. Moreover, to ascertain BP control, 
the data collectors reviewed patients’ charts and took three 
BP measurements over the preceding 3 months. The principal 
investigator and the supervisor closely monitored the data 
collection process by making telephone contact and solving 
problems on a daily basis. Coding and data cleaning were 
done (checking frequencies and cross-tabs for each item).
The Morisky–Green–Levine Scale, a four-item self-report 
measure of medication-taking behavior, which has high reli-
ability and validity, was used for assessing patient adherence. 
It measures both intentional and unintentional adherence 
based on forgetfulness, carelessness, stopping medication 
when feeling better, and stopping medication when feeling 
worse. Response categories were either yes or no for each 
item. In all, 0 point was allocated to a yes response and 1 point 
to a no response. The total score ranged from 0 (nonadherent) 
to 4 (adherent). The results were scored for all questions of 
medication adherence with a score of ≥3 classified as “hav-
ing good adherence”.
Operational definitions
Controlled BP was defined as the achievement of an aver-
age three BP readings <140/90 mmHg for age <60 years 
and <150/90 mmHg for age ≥60 years in individuals being 
treated for HTN.5
Knowledge about HTN and its treatment was assessed 
using six-item questions and computing by taking the 
mean value. Respondents who scored above the mean for 
the knowledge questions were classified as having good 
knowledge.
Patients were defined as having moderate level of physical 
activity if they performed ≥3 days of vigorous intensity activ-
ity for at least 20 minutes/day, ≥5 days of moderate intensity 
activity, or walking for at least 30 minutes/day.
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The number of prescribed oral medications was defined 
as all types of oral medications, including antihypertensive 
and non-antihypertensive medications, taken on a regular 
basis and prescribed by health care providers.
Smokers were defined as participants who smoked at least 
one cigarette per day at the time of the study.
Data processing and analysis
Data were entered using Epi Info version 7, analyzed using 
SPSS version 20, were checked and cleaned for complete-
ness and consistency of values and variables, computed for 
calculable variables, and recoded. Descriptive and summary 
statistics were used. Bivariate analysis was done to check 
which variables had associations with good medication 
adherence. Variables with p-values up to 0.2 in the bivari-
ate analysis were fitted in the multivariable logistic regres-
sion for controlling possible effects of confounders. The 
Hosmer and Lemeshow goodness of fit test for the model 
was also checked. Finally, the variables that had significant 
associations with good medication adherence were identi-
fied on the basis of the odds ratio (OR) with a 95% CI and 
p-values<0.05.
Ethical approval and consent
Ethical clearance was obtained from the ethical review board 
of the Institute of Public Health, College of Medicine and 
Health Sciences, University of Gondar. A permission letter 
was also obtained from Debre Tabor General Hospital.
Informed verbal consent was obtained from each study 
participant, and participant involvement in the study was 
voluntary. Confidentiality of data was guaranteed by using 
identification numbers rather than names and limiting access 
to the data.
Results
Sociodemographic characteristics of 
participants
A total of 337 hypertensive patients participated in this 
study, giving a response rate of 97.4%. The mean age of 
the participants was 58.3 years (SD=13.7 years), ranging 
from 23 to 88 years. Out of the total participants, 174 
(51.6%) were females, 333 (98.8%) were from the Amhara 
ethnic group, and 321 (95.2%) were Orthodox Christians. 
Two-thirds of the participants (66.2%) were married, and 
233 (69.1%) were urban dwellers. Of the participants, 74 
(71.2%) rural dwellers and 87 (37.4%) urban dwellers were 
illiterate (Table 1).
Lifestyle and behavioral characteristics of 
participants
The vast majority, 329 (97.6%) and 98 (29.1%) of the 
participants were eating cereal products and vegetables, 
respectively, on most days of the week. A total of 215 (63.8%) 
participants were using sesame oil for their usual meal prepa-
rations, and 109 (32.3%) of the participants used additional 
salt when cooking or preparing food at home.
Table 1 Sociodemographic characteristics of participants 
(N=337), Debre Tabor General Hospital, 2015
Variable Frequency Percent
Sex
Male 163 48.4
Female 174 51.6
Age (years)
18–40 35 10.4
41–60 161 47.8
≥61 141 41.8
Residence
Urban 233 69.1
Rural 104 30.9
Ethnic group
Amhara 333 98.8
Othersa 4 1.2
Religion
Orthodox 321 95.2
Othersb 16 4.8
Marital status
Single 7 2.1
Married 223 66.2
Divorced 33 9.8
Widowed 70 20.8
Separated 4 1.2
Educational status
Unable to read and write 161 47.8
Able to read and write 49 14.5
Primary school 45 13.4
Secondary and high school 24 7.2
College/university completed 58 17.2
Occupational status
Housewife 109 32.3
Farmer 82 24.3
Government employed 63 18.7
Merchant 28 8.3
No job 22 6.5
Retired 19 5.6
Othersc 7 2.1
Monthly family income (ETB)d
<358 85 25.2
358–640 85 25.2
641–1525 85 25.2
>1,525 82 24.4
Notes: aTigre and Agew. bMuslim and Adventist. cStudents, nongovernmental 
organization workers, and daily laborers. dIncome is categorized based on quartiles.
Abbreviation: ETB, Ethiopian Birr.
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Among participants, only five (1.3%) were found to be 
smokers and 40 (11.9%) drank alcohol daily. Regarding 
patients’ physical activity, 155 (46%) of the respondents 
were classified as having moderate levels of physical 
activity.
Comorbidity-related characteristics of 
the respondents
Out of the total participants, 65 (19.3%) had diabetes mel-
litus, 56 (16.6%) had CVDs, 26 (7.7%) had asthma, and 23 
(6.8%) had chronic kidney disease (Figure 1).
Medication-related characteristics of 
participants
Among the participants, 225 (66.8%) were taking two or more 
drugs per day, 262 (77.7%) had good knowledge of HTN 
and its treatment, and the overall proportion with optimally 
controlled BP was 42.4% (Table 2).
Proportion of good medication 
adherence
The overall proportion of good medication adherence was 
75.1% (95% CI: 70.3, 79.5), and it was higher among urban 
resident patients than among rural dwellers.
Factors associated with medication 
adherence
The multivariable binary logistic regression analysis showed 
that urban residence, taking less than two drugs per day, 
and having knowledge about HTN and its treatment were 
positively and significantly associated with good medica-
tion adherence, whereas age >60 years was negatively and 
significantly associated with good medication adherence.
In this study, patients who lived in urban areas were two 
times (adjusted odd ratio [AOR]=2.10, 95% CI: 1.15, 3.85) as 
likely to adhere to their antihypertensive medication therapy 
compared to those who lived in rural areas. Hypertensive 
patients who took less than two drugs a day were three times 
(AOR=3.04, 95% CI: 1.53, 6.06) as likely to adhere to their 
antihypertensive medication compared to patients who took 
two or more drugs. Hypertensive patients who had good 
knowledge of HTN and its treatment were approximately nine 
times (AOR=8.86, 95% CI: 4.67, 16.82) as likely to adhere 
to their antihypertensive medication/s as compared to those 
who had poor knowledge. Patients older than 60 years were 
67% (AOR=0.33, 95% CI: 0.11, 0.98) less likely to adhere to 
their antihypertensive medication/s as compared to younger 
patients (Table 3).
Discussion
Patients’ adherence to their antihypertensive medication/s has 
paramount importance for preventing its sequelae or associ-
ated morbidities and deaths. This study revealed that three-
quarters (75.1%) of hypertensive patients had good adherence 
to their medication therapy. This implies that one out of four 
patients were nonadherent to their medication therapy.
This finding was in line with those of studies done 
among Africa Americans (77.4%)28 and in northern Ethiopia 
(73.6%).29 It was higher than those of studies done in the 
rural–urban slum areas of Hyderabad (60.6%),30 North India 
(57.2%),31 Congo-Brazzaville (67.5%),32 a tertiary hospital 
in Nigeria (44.7%),33 Tikur Anbessa Specialized Hospital 
in Addis Ababa (69.2%),23 and Adama Referral Hospital 
in Ethiopia (59.5%).34 However, it was lower than that of a 
study done on Swedish adults (87.3%).35 The possible rea-
son for the difference might be variations in the methods of 
Figure 1 Comorbidity-related characteristics of the participants.
Diabetes
mellitus
Cardiovascular
diseases
Chronic kidney
disease
Asthma
19.30%
16.60%
7.70%
6.80%
0.00%
5.00%
10.00%
15.00%
20.00%
25.00%
Table 2 Medication-related characteristics of participants 
(N=337), Debre Tabor General Hospital, 2015
Variable Frequency Percent
Number of medications
<2 112 33.2
≥2 225 66.8
Knowledge about HTN and its treatment
Good 262 77.7
Poor 75 22.3
Level of BP control
Control 143 42.4
Uncontrolled 194 57.6
Abbreviations: HTN, hypertension; BP, blood pressure.
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measurement used to assess medication adherence among 
different population groups. Another possible reason could 
be variations in the levels of education of participants; that 
is, almost half of the respondents in this study were illiterate.
In this study, a significant association was observed 
between patient residence and medication adherence. Hyper-
tensive patients who lived in urban areas were two times as 
likely to adhere to their medication therapy as compared to 
those who lived in rural areas. This is in line with a study 
conducted in northern Ethiopia.29 This might be due to the 
fact that rural residents are basically farmers too busy plow-
ing and weeding to come to the health facility for their pills. 
They might even forget to take their medication in time. 
Differences in educational levels and access to media might 
also be the possible reasons for the difference, which can be 
explained by the fact that urban dwellers have access to dif-
ferent media and are more likely to be more educated than 
the rural population.
The number of drugs that patients were taking had a sig-
nificant association with medication adherence. This study 
revealed that patients who took a single drug per day were 
three times as likely to adhere to their prescribed drugs as com-
pared to patients who took multiple drugs per day. This finding 
is in line with those of studies done on African  Americans,28 
in rural–urban slum areas of Hyderabad,30 in North India,31 
in a tertiary hospital in Nigeria,33 and on Swedish adults.35 
This might be due to the fact that when the number of drugs 
patients took increased, they might be confused (suffer from 
complex treatment regimens) about taking the right drug at 
the right time, which decreases adherence to medications. 
Additionally, when the pill burden increases, the cumulative 
side effect of the drugs, especially gastrointestinal upset, may 
hinder the appropriate use of the prescribed drugs.
Hypertensive patients who had good knowledge about 
HTN and its treatment were nine times as likely to adhere to 
their medication therapy as compared to patients who had 
poor knowledge. This finding is supported by studies done 
in Congo-Brazzaville,32 a tertiary hospital in Nigeria,33 and 
Adama Referral Hospital in Ethiopia.34 The possible reason 
may be that knowledgeable patients are more conscious of 
the consequences of not taking drugs appropriately.
Hypertensive patients >60 years were 67% less likely to 
adhere to their antihypertensive medication therapy as com-
pared to younger respondents. This is consistent with find-
ings of studies done on African Americans,28 in rural–urban 
slum areas of Hyderabad,30 and in Congo-Brazzaville.32 The 
possible reason might be age-related cognitive impairment, 
which is usually seen in older people.
Table 3 Bivariate and multivariable logistic regression analyses of factors associated with medication adherence
Variable Medication adherence level, n (%) COR (95% CI) AOR (95% CI)
Yes No
Age (years)
18–40 29 (82.9) 6 (17.1) 1 1
41–60 127 (78.9) 34 (21.1) 0.77 (0.30, 2.01) 0.67 (0.22, 2.03)
>60 97 (68.8) 44 (31.2) 0.46 (0.18, 1.18) 0.33 (0.11, 0.98)*
Residence
Urban 183 (78.5) 50 (21.5) 1.83 (1.10, 3.04)* 2.10 (1.15, 3.85)*
Rural 70 (67.3) 34 (32.7) 1 1
Alcohol drinking status
Yes 26 (65.0) 14 (35.0) 0.57 (0.28, 1.16) 0.60 (0.25, 1.41)
No 227 (76.4) 70 (23.6) 1 1
Asthma
Yes 14 (53.8) 12 (46.2) 0.35 (0.16, 0.79)* 0.54 (0.21, 1.41)
No 239 (76.8) 72 (23.2) 1 1
Diabetes mellitus
Yes 53 (81.5) 12 (18.5) 1.59 (0.80, 3.15) 1.89 (0.85, 4.19)
No 200 (73.5) 72 (26.5) 1 1
Number of medications per day
<2 92 (82.1) 20 (17.9) 1.83 (1.04, 3.21)* 3.04 (1.53, 6.06)*
≥2 161 (71.6) 64 (28.4) 1 1
Knowledge about HTN and its treatment
Good 220 (84.0) 42 (16.0) 6.67 (3.80,11.70)** 8.86 (4.67, 16.82)**
Poor 33 (44.0) 42 (56.0) 1 1
Notes: *p<0.05. **p<0.001. Hosmer and Lemeshow test=0.604.
Abbreviations: COR, crude odds ratio; CI, confidence interval; AOR, adjusted odd ratio; HTN, hypertension.
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Use of self-report, which has the disadvantage of recall 
bias, as the only method of measuring adherence is the limi-
tation of the study.
Conclusion
A high proportion of hypertensive patients have poor medi-
cation adherence. Urban residents, taking a single drug per 
day, and having knowledge about HTN and its treatment 
were factors and significantly associated with medication 
adherence, whereas being >60 years was negatively associ-
ated with medication adherence. Improving the knowledge of 
hypertensive patients regarding the disease and the need for 
adherence to medication/s by giving more emphasis to old 
age and rural patients is very crucial for increasing patient 
adherence to antihypertensive therapy.
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